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National Winter Season Operations Plan Includes 
AR Reconnaissance Off the U.S. West Coast Starting in 2020

In Spring 2019, the interagency group that develops the NWSOP approved incorporation of AR Recon as a leading priority for addressing 
gaps in west coast storm prediction, specifically targeting ARs and their vicinity over the Pacific with NOAA and Air Force Recon capabilities.
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AR Recon represents a 
Research And Operations Partnership



Atmospheric River Reconnaissance Sampling Concept and Example from 27 Jan 2018
F. Martin Ralph (AR Recon PI; Scripps/CW3E), Vijay Tallapragada (AR Recon Co-PI; NWS/NCEP) and AR Recon Team
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Contacts:  F. M. Ralph (PI; mralph@ucsd.edu); V. Tallapragada (Co-PI; vijay.tallapragada@noaa.gov)
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AR Recon in 2020 Conducted 17 IOPs
3-aircraft: 4 IOPs
2-aircraft: 6 IOPs
1-aircraft: 7 IOPs

7 weeks: from 23 Jan through 11 Mar 2020





Emerging Technology Testing in AR Recon: Airborne Radio Occultation (ARO)

AR Recon - 2020 deployment
• 3 aircraft with standard ARO
• 1 aircraft experimental dual-pol ARO 

hydrometeor information

ROC2 
Receiver

ARO Lead: Jennifer S. Haase (SIO/UCSD) 
jhaase@ucsd.edu

Airborne Radio 
Occultation Concept

(1) GPS satellite
transmits signal

(3) Aircraft receives the GPS signal 
and measures the refraction

(2) GPS satellite signal is refracted by the atmosphere, 
which depends on air temperature and water vapor
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AR Recon-2018 (IOP-1)
27 Jan 2018

Experimental assimilation of ARO data from 
AR Recon into CW3E’s West-WRF model 

substantially changes the water vapor (q) up 
to 0.5 g/kg and wind up to 5 m/s at ranges of 

up to about 300 km from the aircraft.  
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● Second year in a row with buoy deployment 
collaboration between NOAA Global Drifter 
Program (PI: Luca Centurioni), Scripps/CW3E AR 
Recon (PI: Marty Ralph) with planning support 
from the AR Recon Modeling and DA Steering 
Committee (Scripps/CW3E, NCEP, ECMWF, NRL, 
NCAR, CU Boulder)

● 2019: 32 buoys air-deployed by Air Force
● 2020: 64 buoys – 40 deployed via ship of 

opportunity; 24 deployed via Air Force
● Evaluation ongoing

DRIFTING BUOY WITH PRESSURE SENSORS – AR RECON DEPLOYMENT

Leverages federal investments by 
upgrading instrumentation provided 

through NOAA’s Global Drifter 
Program 



MEDIA COVERAGE

NPR, Morning Edition
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SUMMARY – AR RECON RESEARCH AND OPERATIONS PARTNERSHIP FILLS 
KEY GAPS 

• Combination of 
• proven technology: 

• critical vertical profile information on wind, 
temperature, moisture in areas targeted based on 
forecast sensitivity

• increased density of surface pressure 
measurements 

• novel technology:
• GPS-ARO tangent profiles of moisture and 

temperature
• Team of experts involved in forecast discussions; designing 

data denial experiments
• Flight Directors embedded in process


